The global financial crisis in 2008 increased the hit of business failure. The Chinese economy is also affected by the recent global financial crisis given the fact that Chinese economy depends heavily on international trade. Our study tries to find the determinants of bankruptcy in Chinese firms. Both logit and survival model analyses provide consistent results on the determinants in predicting distressed firms in China. Our results suggest that firms with liquidity problems and firms experiencing decline in profits are more likely to file for bankruptcy. In addition, we find that, compared to state-owned enterprises, collectively-owned enterprises, private-owned enterprises, and foreign owned businesses are more likely to file for bankruptcy. This conclusion is robust after controlling for regional differences. The findings of this study show that the financial variables developed by Altman (1968) and Ohlson (1980) perform reasonably well in determining business failures of Chinese firms. In addition, our bankruptcy prediction rates are 89% and these rates are similar to those of previous U.S. studies.
I. Introduction
The global financial crisis in 2008 increased the hit of business failure. For example, Thurston (2009) documents that the number of bankruptcies in Puerto Rico reached at a starling rate in February 2009 with a 28% increase in overall bankruptcy filings and a 29% increase in commercial bankruptcy filings due to local and global recessions that exert pressure on island businesses and personal finances. Most notably, even major U. S firms such as Chrysler and General Motors filed for bankruptcy (Warburton 2010) . The Chinese economy is also affected by the recent global financial crisis given the fact that Chinese economy depends heavily on international trade. After the Composite Index of Shanghai Exchange climbing to a meteoric peak with 6,124 points on October 16, 2007, the stock market in China quickly collapsed in 2008 (Yao and Luo 2008) . Therefore, China was also experiencing a surge of bankruptcy (Wang and Campbell 2010 ). An interesting question is to examine which factors contribute to business failure. This study examines the effectiveness of a set of financial variables used previously by Altman (1968) and Ohlson (1980) in predicting Chinese business failure. The findings of this study have implications to decision makers because many stakeholders such as bankers, investors, auditors, management, and the general public are interested in identifying the potential failing firms.
Most of the current literature in predicting business failures uses data from United
States firms (Kwak et al. 2006; Mansi et al. 2010) . Little research has been done to investigate the determinants of bankruptcy for Chinese firms. We use Chinese financial data to analyze bankrupt firms in the Chinese capital market environment which may not 4 be the same as that of the U.S. capital market due to historical, cultural, and political differences. For example, Chinese government policies affect the financial outcomes of firms directly and indirectly and usually only state-owned enterprises (hereafter SOEs) are protected by the government. 2 Our paper differs from previous research (for example, Wu and Lu, 2001; Wang and Campbell 2010) examining firm bankruptcy in China in several important ways. First, our determination of bankruptcy is based on the survey data, which clearly specify the status of firm such as on-going operations or bankruptcy. A recent Chinese bankruptcy study by Wang and Campbell (2010) treated delisted firms as bankruptcy firms, which restrict the generalizability of the prediction models given that the use of delisted firms is inaccurate in bankruptcy studies. Second, this study extends the literature by empirically testing whether our model using Chinese financial data performs as effectively as it did using U.S. financial data. China's Enterprise Bankruptcy Law (EBL) shares many common features with Chapter 11 of the U.S. Bankruptcy Code.
3 China's Enterprise Bankruptcy
Law is similar to Chapter 11 of the U.S. bankruptcy law by allowing incumbent managers to operate the firm and execute the work-out plan. The enactment of "Bankruptcy Law"
highlighted the importance of using profit as a measure of operating efficiency. We also Our paper is organized as follows. The next section reviews previous bankruptcy studies relevant to this study. The third section describes data collection and research methodology. The fourth section presents our logit and survival model analysis results.
The fifth section reports and discusses the regression results. Conclusion follows in the last section with limitations of our paper and future research avenues.
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II. Literature Review
Altman (1968) did a seminal work in bankruptcy studies by using multiple discriminant analysis (MDA). Later, Ohlson (1980) used a logit model which does not require any assumptions about the prior probability of bankruptcy or the distribution of predictor variables, which is a limitation of Altman's study. Besides Altman (1968) and Ohlson (1980) , researchers in accounting and finance developed other methods to predict firms' financial distress. For example, Clark and Ofek (1994) included abnormal stock returns as a measure of financial distress. Sung et al. (1999) used a decision tree approach for a bankruptcy prediction model. Shin and Lee (2002) used a genetic algorithm (GA) in a bankruptcy prediction model, but computational costs of this model can be too expensive and there is no guarantee of optimality. Freed and Glover (1986) proposed linear programming (LP) to minimize misclassifications in linear discriminant analysis.
Recently, Kwak et al. (2006) proposed a Multiple Criteria Linear Programming (MCLP) model to data mining for bankruptcy prediction using U.S. data. Despite a variety of models available, past literature (Boritz et al. 2007; Charitou et al. 2004 ) indicates most international failure prediction studies rely on the models constructed by Altman (1968) and Ohlson (1980) . This study uses a set of financial variables developed by Altman (1968) The most dramatic change is the introduction of private enterprises and foreign-controlled enterprises into what had been completely dominated by SOEs in a planned economy (Szamosszegi et al. 2011) . 6 The rise of other business enterprises and the introduction of market-based pricing have shifted Chinese economy from a planned to a market-oriented system. 7 China has two stock exchanges in Shanghai and Shenzhen. Hundreds of Chinese 5 Although survival analysis accommodates more information of individual firms through multi-period analysis, the selection bias is inherent in the survival model because the selection of sample firms is biased from the beginning. 
Determinants of Bankruptcy
In prior literature such as Altman (1968) and Ohlson (1980) , bankruptcy is predicted by financial indicators. Based on the implications of these financial variables, we classify them into the following four factor groups.
Liquidity
Liquidity is a prime concern of bankruptcy. When firm liquidity worsens, it may 11 ultimately lead to business failure. Following Altman (1968) the current ratio and equity to debt ratio, and/or the higher debt to asset ratio, the higher the possibility of being bankrupt.
Profitability
Ohlson (1980) finds that profits deteriorate as firms move from nonbankruptcy to bankruptcy status. As documented by Altman (1968) and Ohlson (1980) , we use TP_TA (the ratio of Earnings before Interest and Taxes to Total Assets), NI_TA (Net Income divided by Total Assets), INTWO (equal to 1 if net income for the past two years is negative), and CHGIN (Change in Net Income, divided by the sum of absolute net income for the last two years) to proxy for firm profitability. TP_TA ratio is the measure of firm profits apart from any tax and leveraging factors. It is an important predictor of firm bankruptcy given the fact that a firm's existence depends on the earning power of its assets (Altman 1968) . Ohlson (1980) uses NI_TA, CHGIN, and INTWO to measure firm profits net of income taxes. As suggested by Ohlson (1980) , poorer performance measures increase the probability of business failure.
Operational efficiency
Inefficient use of assets could be a contributing factor of business failure. Altman (1968) posits that the ratio of Sales to Total Assets (SALE_TA) reflects the ability of a firm's assets in generating sales revenues. We use this asset turnover ratio to evaluate the effectiveness of a company in managing its assets. The higher the SALE_TA ratio, the better the management's capability to generate revenues.
Firm characteristics
Size (SIZE) is measured as the logarithm of total assets. Ohlson (1980) finds smaller firms have higher risk of being bankrupt. In addition, we use the ratio of Retained Earnings to Total Assets (RE_TA) to examine the impact of firm life cycle on the likelihood of bankruptcy. Young firms have a higher chance of being classified as bankrupt than more established firms, since young firms have not had enough time to build cumulative profits (Altman 1968) . The ratio of retained earnings to total assets captures the extent to which assets have been paid for by cumulative profits.
This study uses the above thirteen financial statement measures to evaluate the predictive ability of financial distress for bankruptcy decisions. An alternative approach in measuring distressed firms is the use of Altman (1968)'s Z score. 13 Altman's Z-score can be used as a strategic and performance management tool (Calandro, 2007) , but the use of an index or a variation of Z-score, as with Chen et al. (2009) , instead of a portfolio of financial ratios may result in loss of information, and the index could be biased based on the time period used to estimate the coefficients. The use of a Z-score single variable for financial distress may not capture as much information about financial conditions as a portfolio of financial statement ratios. Thus we use a portfolio of the thirteen variables in our main models to identify the potential factors that contribute to business failure. As a sensitivity check, we compare Altman's Z-score between bankrupt and non-bankrupt firms. Moreover, as shown in Table 1 , the mean of Sales to Total Assets in bankrupt firms (SALE_TA = 1.43) is much lower than that of non-bankrupt firms (SALE_TA = 2.06),
IV. Empirical Results
suggesting that bankrupt firms are less efficient in managing their assets relative to non-bankrupt firms. Overall, our findings suggest that Chinese bankrupt firms maintain higher debt ratios and have poorer firm performance. This is consistent with the literature documented in previous studies.
We also compare Altman's Z-score between bankrupt and non-bankrupt firms. The results show that Altman's Z-score is much lower in bankrupt firms (mean Z-score = 2.66) than non-bankrupt firms (Z-score = 3.96), significant at the 1 percent level. Our evidence on Z-scores in Chinese firms also supports Altman's interpretations that companies with Z-scores above 2.9 are considered to be healthy (Safe Zone), companies with Z-scores below 1.23 are considered to be financially distressed (Distress Zone), and companies with Z-scores between 1.23 and 2.9 are considered to be in a grey area (Grey Zone). Insert Table 1 here foreign-owned businesses, and others. SOEs (ownership 1) and private-owned enterprises (ownership 4) are the two biggest types of ownership in filing for bankruptcy.
------------------------------
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Insert Table 2 Table 3 Table 3 are consistent with the notion that firms with liquidity problems are more likely to have poor firm performance.
here ------------------------------
------------------------------
Insert Table 3 here ------------------------------ Table 4 presents the results of logit and survival model using the defined financial variables. In an attempt to determine whether the context of organizational cultures in China could affect the probability of failure, we include the type of ownership. We also include year, industry, and region dummies to control for firm fixed-effects. Logit model 1 and survival model 4 predict bankruptcy with Altman's five variables only. The results of Table 4 show that the coefficients of Earnings Before Interest and Taxes/Total Assets (TP_TA) are significantly negative across the two models (coefficient on TP_TA = -1.394 in model 1 and coefficient on TP_TA = -1.791 in model 4), suggesting that the likelihood of bankruptcy is higher for firms with lower profits. In addition, we find that the coefficients on Sales/Total Assets (SALE_TA) are negative, significant at the 10 percent level, but the Overall, the findings in Table 4 indicate that the five factors derived from financial statements, such as NI_TA, CL_CA, INTWO, OENEG, and CHGIN are the important predictors of bankruptcy.
14 Finally, we use the combined Altman's and Ohlson's variables (logit model 5 and survival model 6). In general, we get qualitatively similar results. Most interestingly, we find that ownership 2 (collectively owned), ownership 3 (privately shareholder owned), ownership 4 (private personal capital), ownership 5 (firms in Hong Kong, Macao, and Taiwan), and ownership 6 (foreign-controlled businesses) in all models exhibit significantly positive coefficients. The results suggest that when compared to SOEs, collectively-owned enterprises, private-owned enterprises, and foreign owned businesses are more likely to file for bankruptcy. The lower incidence of bankruptcy rates in SOEs is not surprising, since SOEs benefit from a series of government preferences as documented in section II.
Taken together, the findings in Table 4 suggest that SOEs and firms with current liquidity problems and poorer accumulated firm profits have higher incidences of bankruptcy. Overall, our bankruptcy prediction rates are round 89% and these rates are similar to those of previous U.S. studies such as Kwak et al.'s (2006) study.
VI. Summary and Conclusions
In this paper we adopt both logit and survival approaches to study the determinants of bankruptcy in China. Using 1999 Using -2007 Chinese bankruptcy data, our results suggest that firms with liquidity problems and firms experiencing decline in profits are more likely to file for bankruptcy. These results are similar to those of previous U.S. bankruptcy 18 studies. Most notably, we find that as compared to SOEs, collectively-owned enterprises, private-owned enterprises, and foreign owned businesses are more likely to file for bankruptcy. Our conclusion is robust after controlling for industry, year, and regional effects. The findings of our study show that the financial variables developed by Altman (1968) and Ohlson (1980) (Shumway 2001; Duffle et al. 2007; Campbell et al. 2008) shows that market information is critical in explaining the default risk of individual firms. However, due to data limitation we are unable to incorporate market return information in predicting business failure. Finally, our sample is subject to selection bias because we collect only bankrupt firms as our experimental group and ten times of non-bankrupt firms to emulate real world. Future studies may include stock return, internal control weakness, and dividend payout ratio as the determinants of bankruptcy. 
